Multidimensional approaches in biochemical speciation analysis.
An understanding of the mechanisms controlling the essentiality and toxicity of trace elements in biological systems at the molecular level depends critically on the possibility of the identification, characterization, and quantification of chemical forms of these elements involved in life processes. Hyphenated techniques based on the combination of (electro)chromatography with ICP MS have become a routine tool for the analysis for metallospecies present in biological tissues. Finer analytical information on the true (down to individual species) speciation of trace elements in living organisms can be obtained by adding additional dimensions to the separation and detection steps, consisting of a sequential use of different HPLC separation mechanisms and capillary electrophoresis at the separation level, and of the use of electrospray MS, including collision induced dissociation MS, on the detection level. The value of the instrumental analytical data is decisively enhanced by the complementary use of molecular biology approaches involving gene identification, cloning and in vitro reproduction of the metal-controlled processes. A brief summary of the recent progress in biochemical speciation analysis is presented in the context of the latest research carried out in the authors' laboratory.